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(54) POWER SUPPLY CONTROL INTEGRATED CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency by 
reducing switching loss in light load. 

SOLUTION: A triangular wave oscillation circuit is composed 
of transistor MP4 and MN3 for charging and discharging 
timing capacitors C-CT, comparators compl and comp2 for 
determining the upper/lower-limit values of an oscillation 
waveform, and an RS flip flop RSFF, and others composed of 
a circuit for determining a charge/discharge current. An 
amplifier FB-A outputs a voltage according to a load level. A 
multiple-input amplifier RT-A performs control so that a 
voltage that is lower out of the output voltage of an amplifier 
FB-A and an internal reference voltage Vdd (2.5 V) becomes 
the^terminal voltage of a timing resistor R-RT, thus resulting 
in a constant charge/ discharge current being determined by 
the internal reference voltage Vdd (2.5 V) and making 
constant an oscillation frequency in a normal mode. In light 
load, the charge/discharge current corresponds to a load 
level, and the oscillation frequency decreases according to 
the decrease in load, thus improving efficiency due to the 
decrease in the number of switching. 
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ft ®I Dmaxiftftjfl 7^^7^H-?PB 

&n z> na-r-WM v r b #«£!-: d m a xj;H ^ * , 

'4: ft 6 «t '3 ic-ffttf , -C**^ =. "7 -f if 4 9 >v £ 
■1fcfe1-Z>z.b&X*%Z> 0 :otl:»ia^ KJEJaffiR. 

[0 0 5 7] Lt!pU 'w<0«ifc«:*(ciBfflLfc^(t-e 
flsn$J; «9 t>eftWP#<0**sft< ft D , «ffilllii|^*SJ(HlSS 

-&£ft££ oteUm&rro&mthZo J^T, -^rcoM 
I 0 0 5 8 J m I 0 P WMf|i»JWW<Z)fl|fiS:«*:^-®K' 

tt^i-2»BlX*fco"C, (A) I^A/J^/'^^WA 
^j?aJEEcoas<fcSr7j^ U , (B) U^Xlj ? (Dll\ 

[0 0 5 9] P WMflifflaf^ HI 1 0 Lfc J: 5 

t y /<^*$&l£mMffl<Dtz.ib<n&Afi^ pw 

let, h7^y^^MPl 3 joJzl/'f I NV 

3 ££fl«;?L-O^ 0 30 
[ 0 0 6 0 1 JtMSSS.Dm a x__Att, fifctaR 2 I , R2 
2<7)te^tlcj;oT?A-£Sy^ vfcW U H2<DJttMS 
F B A 4: y-Y >^^ft^^fn]#(7)l^^t^^L-r^ 

ft: fit*>?-*-?teF. Dm a x 2£/U/j-f6 0 r tnfkrkf*. - 
[0 0 6 l] PWMIPJWSrff ^A^ai^u— * PW 4o 

McompH *OaWWfeI"l»tEI l l (Or<L*: J: ? 

B3«c^Lfc*A/Jl««gSRT_AiRI«o0»« 
irdrWltv^o rt^ffi^vlilJiVdd (5 

V) i:M$il/c»R2 5, h7^^NPN2, 

Xhh, F7yy"x^MN J 1 , MP I 4, MP 1 5, 
MP1 9/;>^ft6(n|jfttt, l^y-z^PNIM, PN 

p 5 , p iv p 6 , pn p 7 M/<-r r %m t isi t-catSriE 

1~J; ?ilMH-£ 0 h7V^X^MP 1 6, MP1 7, M 
PI 8, MN 1 2, MN 1 3/j^.>ft<C)|ii|^lvtMt)jA^^ 50 



ftlH 2 0 0 1-15 7 4 4 
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✓ INVI, I N V 2 Y£ti\jm&m)H-i m Z>* 
[0 0 6 2 ] Zow (-) A^MT-Srat-tS h?^* 

# P N P 4 , P N P 5 , PNP6I1, by^i?7,# 
MP 1 1 \C®jgL$faX\t*Z><nX% ^WSPtllVd d 

(5 V) ■/r^l^jtltilHiDma x 1 , WffilRDiri a x 
_A60ffi^mHZDma x 2 *J J: Xjy 4 — 9 F 

B^SJEEV f b^H, A*1tffi^tevvfc<o?ltH:*s, 

(+) A^jffi^-^tt^^sinsgcoai^mffiv c t(7)tt 

[0 0 6 3 ] PWMlSWJSrtT b&Xf)^ ^s<U-9 PW 
Mc ompfl, -t^> ( + ) A^&iBft'/r^fEff.V c t 
*\ *iw (-) A/j{crtff(i^ia/±Vd d (5 V) £ 
ffitfiR 2 3, R 2 4 X y AP\ LfcffiDma x I ^2 
<^ (-) A'J)\cmW^F B_A<Dl\\jmBiDm a x2 
S:, ^3 <7) (-) A*lc7-f- hv<-y^«BEV f b 
tt^tLA^L, f51ft^LB3(D (-) K-)^>")^m 

<8^*C#A* 3 9 P WM cotnp COff,^^^ U 

-<^itft^ J:5iay/<i/-^-efe5 0 ft*o 0 [119(7)® 

IHEDma xlt ^^"t'ii, ^iliDma x 1 t-^1^ 0 
L/c^oT, ?1I±V r b^mOIOma x l £ *) t> Aft l> . 
WSt'tt, fiJEEDina x 1 t»18«t^W«;3: V c I 
tt:ttSixS-t»cife9, Mi^lK<iJlDma x 1 

rco^'yw^fi, hy>i?*?MP l 3, ?1 
SEM i c t &£tM I N v 3 It, SRM 

M^SIIeIKi C<ottl*«-POUTJ:t»m*$li, ^!7- 

ft-5o 

[0 0 6 4] M^Ct«t611tDmax 
2^X^3y/Nl/^PWMcomp(D (-) HT-^.' 

fc«0^B 1 2-CJb6„ 111 2^*5VN"C, 3i»r-ii«Lfc«e 

xh%> 0 

[0 0 6 5] ^A*3W>U- ^ PWMc om p tCij^JII 
A^J $ natlf. D m a x 2 tt, iffiffi'^^ Kn*(DmJ± D m 
a x l J: «9«v^«Be:til.lB*tu6 9 rfUdJ:!?, ^A^J 
^ ^ PWM c o m p (oW)&l fA-ra-f^ 

XhZ> 0 ttfi»^"-KB#tSB«*-Kn*fc<oai9 

^t>"9 ^tC^o^X. :wtEDm a x 2^tBj£Dm a x 
[0 0 6 6 ] U±Mf&&<£XfWmz£ «9 , *5BiP1S:ia^ 

i&A//L*itKwnwflifliiBiiR i ct±, imnvtm^x-ox. 
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[c S A t a—Tj-V-Jf/i'&T if S ft ft ff t \ ± fc , 
fiiU5 <o M ft f* W 5 t> <0 <7) 1 1 M, - o T MS & "TfiB T 
[0 0 6 7 ] Hi t 3 (ittKMffilKffi^K^ftiff^Sfj^illi 

SLttJ^ rattle ±fttf, ft«f^)<fiKijfc^ja* to 

[0 0 6 8] 

fti<ifaHiifs^nrriiy»^^ -ft^^c^r ^^r>ar^j- ^> 1^11 , mum 

\t ft ffi left; i: x %mm mk ft J*'> * * 5 M§ £ Wju -f 6 

[0 0 6 9 ] 361BIsIK^*3V^r, ft«f»3C»ftftlH]Brt 
tt^«fi«tJK t lt$re§ S J; 5 Lfc n £ T\ ftflf 20 
<03Efkft>-f 5 >^SSLR_.RT^a£i-SjiE©3EftJ-S 
i*3-ti:a^i:dS-C#5 0 ^ 5 ■ v ^ffitt R _ R TCilx 

[0 0 7 0] £Ac, rtaJS»liBEftK^ffiri6*«fiE« 

[oo7i] UMtmz.&\,^x. 

ffi fo 6 1/ Mi fl- ffi (O fk W= M J: o T fflj « 5Jj fls H* ^iBr^^->- 
B*IWKJLJr.«w/j:f>/j:v^J: 9W«El-5«flBft«Hx.fe^ t «iJ: 

ft^i-0KB|-CfeS o 

[ ia 2 ] * % IB l c X £ ft 4g IS K co » 1 (O S <o 3 g li ft Tfs 



**0H 2 0 0 1-15 7 4 4 6 

[@4] y 4 ^ ^ff^ftjats-rsittwiB^ttft 

[0 6] Hft»^*JcJ:536««je<o*{kft7^l-|a-Xffc 

[Hi 7] *«lflfcJ^««lsIK^ 

[118] 7^- K^y^^T-t^t«Ka»»tw|JB«' 
ft*H8T*ife5." ■ 
[gl 9 ] *J8W(wJ:.5PWM*ll«l<o«A*^i"l2-Cfc 

[HO] PWMWftlK^fiK-Wft^riaKHT-fcSp 

ten 1] *A*3V/^^-^©«««ft^i-iHi]»iat* 

[[£1 1 2 ] JftfcT^-T- * !M * ^IH«E«ffi^«^fta 
ifSit'fco'C, (A) tt*A*3^U~ ^COA^J 
«E£«)*<fcft*L, (B) tt*A/J3^^-^^£HA- • 

rlf£o^bft7T>Lr^^ 0 

[iu] ts*(ojBig|5]»©««wft^i-ia-efc5 0 

[(Ell 5] PWM«WW«*tAfc^1-|a"C?ifc5. 
[Hi 6] x^ 7 fy^D^^^f@-C-fc5 0 
[«F*<W»W] 

T h v >^ 

IS i^m^tti*-?- 

GND KSB-T- 

out m^^T- 

VCC «K«JT- 

c s y 7 h^^- h^7- 
c_ct N^^^yfyf 

R R T V4X>?y&X& 

F B A *S*s8s 

RT A ^A^^tHSSS I 

v c t 5BfiE«SwW*«E • 

v r t ^>r ^ ^^ffifit^-T-me: • 

CT . 5SIR(H]^^m^^-"F ; 
Dm a x__A iQ*f,Ss 
PWMcomp ^A^^V^U— * 
R_f r ^htWffitS: 
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